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A postoperative ureterocolonic ﬁstula is rare; only two cases have been reported in the past 38 years in
the English medical literature. A 77-year-old female with left renal tuberculosis and staghorn stone
received a nephrectomy and a 9-month course of antituberculous therapy. Twelve years later, she
experienced repeated urinary tract infection and associated pneumaturia despite medical treatment.
Cystoscopy revealed yellowish debris in the bladder, and a computed tomographic examination showed
an air bubble in the bladder and a highly suspected ﬁstula between the left ureteral stump and sigmoid
colon. After a ﬁstulectomy, she completely recovered, and follow-up urinalysis yielded normal results.
This case report highlights this rare condition of urinary tract infection secondary to ﬁstula formation
from the ureteral stump even 12 years postoperatively. In addition, we compare different imaging
techniques and hypothesize that a nephroureterectomy may be indicated for an inﬂammatory
nonfunctioning kidney containing a staghorn stone.
Copyright  2013, Taiwan Urological Association. Published by Elsevier Taiwan LLC.Open access under CC BY-NC-ND license.1. Introduction
A ureterocolonic ﬁstula is a rare complication of a nephrectomy.
Repeated urinary tract infection and other complaints associated
with a ureterocolonic ﬁstula (i.e., pneumaturia) may indicate an
anatomic anomaly and the need for further imaging survey. The
present case of ﬁstula formation between the ureteral stump and
sigmoid colon observed 12 years after a nephrectomy shows some
of the unique advantages and disadvantages of current imaging
approaches in diagnosing a ﬁstula.
2. Case report
A 77-year-old female received a left nephrectomy for left renal
staghorn stone and pyonephrosis. Pathology results showed
tuberculosis and renal stone of the left kidney and proximal ureter.
After receiving a 9-month course of antituberculous therapy, the
patient recovered uneventfully. However, 12 years later, sheaohsiung Medical University
iwan.
ciation. Published by Elsevier Taiwpresented with persistent pyuria and pneumaturia with Enter-
obacter cloacae on urine culture, even after serial antibiotic treat-
ment. A subsequent survey for anatomic anomalies by cystoscopy
showed fecal-like debris in the urinary bladder; thus, ﬁstula for-
mation was suspected. She denied symptoms of diarrhea, con-
stipation, or abdominal cramping pain, and the probability of
diverticulitis or inﬂammatory bowel disease was low. A retrograde
pyelogram was performed to locate the ﬁstula surgery, but this
approach failed because of swelling and the difﬁculty encountered
in passing a catheter over the left ureteral oriﬁce. Abdominal
computed tomography (CT) revealed a highly suspected ﬁstula
formation between the left ureteral stump and sigmoid colon
(Fig. 1) and an air bubble in the urinary bladder (Fig. 2). The patient
was then transferred to the general surgery department, where
mobilization of the descending colon medially by cutting into the
paracolic gutter revealed that a ﬁstula tract over the sigmoid colon
was connected to the ureter. A ﬁstulectomy and primary closure of
the intestinal wound were performed. A pathological examination
showed no granulomatous inﬂammation. Both acid-fast stain and
culture for mycobacteria were negative. No pneumaturia or lower
urinary tract symptoms were noted after the operation, and the
patient has recovered uneventfully to date.an LLC. Open access under CC BY-NC-ND license.
Fig. 1. Fistula formation (arrow) between the remnant of the left distal ureter and
sigmoid colon, which resulted in ureteritis.
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Pneumaturia is a rare condition indicated by passage of air
during urination. The etiology includes infection with gas-
producing events such as a ﬁstula of the gastrointestinal tract,
iatrogenia, catheter insertion, inﬂammatory bowel disease, diver-
ticulitis, and a tumor. A detailed history of coexisting symptoms and
a physical examination are helpful for the differential diagnosis.
A ﬁstula, which is an abnormal connection between a vessel or
organ such as an intestinal organ and another structure, can result
from an injury, surgical treatment, or chronic infection or inﬂam-
mation. Fistulas between the ureter and alimentary tract may
involve the duodenum, jejunum, ileum, and colon. The termination
site is often suggestive of the etiology. The most common ﬁstulas
are ureterocolic, which can result from urinary calculi, iatrogenic
trauma, diverticulitis, radiation therapy, transitional cell carcinoma,
and tuberculosis. Other predisposing factors include Crohn’s dis-
ease, a colorectal malignancy, and previous pelvic surgery.1 Ure-
teroileal ﬁstulas may be a complication of Crohn’s disease but may
also result from iatrogenic or accidental trauma. The etiologies of
ureteroduodenal ﬁstulas, which are extremely rare, include chronic
or recurrent infection, trauma, and duodenal ulcer disease.2
During the surgical procedure, tissue necrosis follows tissue
ischemia, attributable to external pressure (crushing or clamping
injury), kinking of the urinary tract tissue (proximity to a ligated
pedicle), or marked inﬂammation with tissue ﬁbrosis, which may
cause ﬁstula formation, even many years later.3 Anatomically, the
point where the ureter crosses the brim of the lesser pelvis is a
common site of ureteral calculus impaction. Although physicalFig. 2. Air bubble (arrow) in the urinary bladder.narrowing of the lumina of the ureter does not occur at this site, the
extrinsic effects of adjacent iliac vessels may reduce ureteral
distensibility. At this level, the sigmoid colon lies immediately
anterior to the left ureter. Because of this close anatomical rela-
tionship, left ureterocolonic ﬁstulas usually occur between the
ureter and sigmoid colon.4
Symptoms of a ureterocolonic ﬁstula are predominately urologic
because increased colon pressure resulting in unidirectional ﬂow in
the ﬁstula tract from the colon to the ureter3 makes the aseptic
urinary tract susceptible to infection with colonic ﬂora. Symptoms
include suprapubic pain, irritative voiding, and other symptoms
associated with a chronic urinary tract infection. The hallmark of
enterovesical ﬁstulas is Gouverneur syndrome, that is, suprapubic
pain, frequency, dysuria, and tenesmus. Other signs include
abnormal urinalysis ﬁndings, malodorous urine, pneumaturia,
debris in the urine, hematuria, and urinary tract infection.5
Currently available imaging studies are generally adequate for
detecting ﬁstulas. However, although kidney, ureter, and bladder
(KUB) can detect pneumopelvis, pneumoureter, and pneumo-
bladder, its sensitivity is inadequate for detecting ureterocolonic
ﬁstulas. Antegrade or retrograde ureterograms are the most sensi-
tive imaging modalities for detecting and characterizing ﬁstulous
tracts. CT is the preferred imaging modality when antegrade or
retrograde ureterograms are unavailable. The ﬁstulous tract can be
imaged using gas or a contrast agent.6 A barium enema may also be
used to delineate the ﬁstula if clinical suspicion remains high after a
negative antegrade or retrograde ureterogram.7 Because a higher
pressure in the colon compared to the ureter results in unidirec-
tional ﬂow in the ﬁstula tract from the colon to the ureter,3 the
reliability of barium enema (75%) for diagnosing ﬁstula is much
higher than that of an intravenous pyelogram (33%) and retrograde
pyelogram (25%).8 To conﬁrm a ureterocolonic ﬁstula, a barium
enema is superior to an antegrade or retrograde ureterogram.
However, when the connection between the ﬁstula tract and the
genitourinary tract is uncertain, a ureterogram is preferred. In the
case reported here, CT was performed after failure of a retrograde
ureterogram. Further study by barium enemawas unnecessary after
the CT scans showed convincing evidence of ﬁstula formation and
after cystoscopy showed fecal-like debris in the urinary bladder.
Excision and repair of the ﬁstulous tract are typically performed
within 1e2 weeks of the occurrence of leakage.9e11 Animal models
show that the mucosa can completely heal within 3 weeks after a
ureterotomy and that smooth muscle bridging is complete within 6
weeks.3 Achieving peristalsis might not be possible if the ureter is
allowed to develop extensive ﬁbrosis, angulation, or poor smooth
muscle regeneration. In such cases, immediate direct repair of the
ﬁstula is indicated whenever possible.4
Treatment of a ureteroenteric ﬁstula involves ureterolysis and
possible bowel resection. Ureteral resection is unnecessary if the
ureter can be separated from the involved bowel segment.12 If
bowel resection is performed, the choice of whether to proceed
with a one- or two-stage repair depends on the location and cause
of the ﬁstula, the general condition of the patient, the presence of a
pelvic abscess, and the presence of colonic obstruction. Patients
with an inﬂammatory cause of the ﬁstula but without gross
contamination can be treated with a one-stage procedure, whereas
those with an unprepared bowel, gross contamination, or abscess
may require a two-stage procedure.13
Because a ureterocolonic ﬁstula after a nephrectomy is a rare
clinical syndrome, this condition often goes undiagnosed. Never-
theless, ﬁstula formation can still present as an early or late compli-
cation. The case of the ureterocolonicﬁstula reported herewas a late
postoperative complication of a nephrectomy. After completing a 9-
month course of antituberculosis therapy, the patient showed no
symptoms of ﬁstula formation (i.e., repeated urinary tract infection
S.-H. Chen et al. / Urological Science 24 (2013) 69e71 71andpneumaturia) until 12 years later. In such a case, after identifying
fecal material in the bladder on cystoscopy, the choice for further
imaging surveys can then be evaluated. After failure of a retrograde
pyelogram, the diagnostic tool that ﬁnally localized the ﬁstula be-
tween the ureteral stump and colonwas CT. Treatment with a ﬁstu-
lectomy was successful, and her recovery has been uneventful up to
the time this report was being written (6 months).
When treating patients with recent symptoms of repeated uri-
nary tract infection and pneumaturia, physicians should consider a
possible anatomic anomaly. Although nephrectomy is the standard
surgery for a nonfunctioning kidney containing a staghorn calculus,
adhesion of the ureteral stump to nearby soft tissuemay increase the
risk for ﬁstula formation. In cases of inﬂammation,maximal excision
of the unilateral ureter such as a nephroureterectomy may prevent
further inﬂammationandﬁstula formation.However, thishypothesis
requires further testing under a rigid protocol and in a large sample.
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